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1
TIRE BAND BUILDING DRUM

The invention relates to tire building and particularly

‘to a tire band building drum for building a cylindrical -

circumferentially expandable band subsequently to be
incorporated in a vehicle tire. -; )

Broadly, the invention provides a tire band building
drum for building a cylindrical circumferentially ex-
pandable band subsequently to be incorporated in a
vehicle tire, the drum comprising a rigid integral cylin-
drical member having an axially and circumferentially
continuous building surface terminating at the axial
ends of the member, means for mounting said member
for rotation about the axis of said drum, said surface
being knurled in a coarse diamond knurl pattern.

A preferred embodiment of the invention is described
herein by and with reference to the attached drawings
in which: .

FIG. 1 is an elevation view of a tire band building
machine in accordance with the invention;

FIG. 2 is an enlarged elevation view partially in sec-
tion illustrating the band building drum of FIG. 1; and

FIG. 3 is an enlarged detail view of a feature of the
tire band building drum of FIG. 1.

The tire band building machine 10, FIG. 1, includes
conventional building machine housing 12 having a
spindle 14 extended horizontally outwardly of the hous-
ing to support and to rotate the band building drum 16.
The band B built or assembled on the drum 16 com-
prises a sheet or sheets of tire building stock, each
_ wrapped about the drum and spliced to form an endless
circumferentially expandable cylindrical band subse-
quently to be incorporated in a vehicle tire. The term
“band” as used herein will be understood to mean a tire
building component in straight cylindrical form free of
inextensible bead rings and other inextensible elements
of the ultimate tire.

The band B, when completed on the drum 16, can be
removed axially from the drum 16 without requiring
that the drum be collapsed or otherwise reduced in
diameter. The so removed band is designated B’ in FIG.
1, and there 1s no significant change in its diameter or
shape during its removal from the drum.

The drum 16 1s 1illustrated in FIG. 2 and includes a
rigid cylindrical member 20 having an axially and cir-
cumferentially continuous building surface 25 which
terminates at the respective axial ends 21 and 22 of the
member. As can be seen from the drawings, the building
surface 25 is disposed concentrically of and faces radi-
ally outwardly of the longitudinal axis of the drum.

Means for mounting the member 20 for rotation
about the axis 27 of the drum are provided by the annu-
lar flanges 29 and 31 which extend radially inward of
the wall of the drum.

The respective flanges are attached corotatably in a
convenient manner (not shown) to the spindle 14.

The building surface 2§ of the member 20 is knurled
in a coarse diamond knurl pattern having a nominal
pitch of 13 crests or peaks per inch.

Surprisingly, the knurled pattern has been found not
only to resist the tendency of the band built on the drum
to move, circumferentially of the drum, under the influ-
ence of conventional stitching, but also to facilitate the
removal of the completed band axially from the drum.
This is clearly contrary to a normal expectation of any-
one skilled in the art. Without being restricted to any
particular theoretical explanation, the surprising effect
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2

of the knurling, in facilitating the axial removal of the

band, may be that the multitude.of grooves provided by
the diamond knurl pattern allow a flow of air sufficient

slightly to raise and to *“lubricate” or ‘““float” the band

from the drum. - - |
The member 20 is preferably an integral casting of,

for example, aluminum or suitable alloy of aluminum,

having a plurality of passages 35 formed therein parallel
to the axis 27 of the member. The surface 25 is provided
with a multiplicity of airflow orifices 38 to apply air
pressure inward and outward of the member 20. The
orifices are arranged i1n rows parallel to the axis, each
row being in the axial plane of the associated passage 33.
The passages 35 provide means connecting the orifices
38 to means (not shown) for effecting air pressure selec-
tively above and below atmospheric pressure, in said
orifices. Means for effecting air pressure will be under-
stood to include means for applying super-atmospheric
air pressure outward and means for effecting a suction,
sub-atmospheric, or inward pressure at the respective
orifices. As will be apparent from the drawings, the
orifices 38 open outwardly of the external surface 25 of
the member 20.

To accommodate different widths, that is, axial
lengths of tire bands to be built on the drum, selected
groups 41,42 of orifices extend inwardly from the re-
spective ends 21 and 22 of the member. The selected
groups 41,42 include those orifices disposed between an
edge of the band B and the respectively adjacent end
21,22 of the member 20. Means for closing the orifices
are conveniently provided by headless screws 45 dis-
posed radially beneath the surface 25, the associated
orifices being correspondingly tapped to accommodate
the screws. A selected group of orifices will be under-
stood to mean a corresponding number of orifices in
each of the rows thereof extending axially inwardly
from the associated end of the member so that an axially
extending width of the surface 25 corresponding to the
width of a band to be built on the drum is provided with
active orifices and the axial extent of the drum out-
wardly of such band has the orifices therein closed to
flow or pressure of air therein.

A further feature of the drum 16 is the provision of an
annular dam 51 surrounding each of the orifices 38. The
dam is provided by any suitable hardenable material
such as Devcon F, a material supplied by Devcon Cor-
poration of Danvers, Mass. The hardenable material is
applied around each orifice to fill the knurl pattern
about the orifice and is struck off flush with the crests of
the pattern of diamond knurling. Each orifice 38 in the
member 20 is about 0.1 inch (23 mm.) in diameter. The
annular dam 51 surrounding each orifice is about 0.31
inch (8 mm.) inside diameter and 0.62 inch (16 mm.)
outside diameter. The dams are formed by hand and
may vary both in dimensions and shape from the dams
51 shown 1n FIQG. 3, without harmful effect.

The effect of the dams is to increase the suction area
around each of the holes to increase the suction effect
applied to the innermost ply of the band. By increasing
the area about the orifices, wrinkling and shifting of the
band while the same is being stitched to consolidate the
plies of the band is reduced or avoided. The suction
effect can also assist in properly placing the first of the
plies of the band.

To remove the band B from the drum, super-atmos-
pheric pressure is introduced in the passages 35 and
orifices 38. The air pressure causes a flow of air which
readily passes between the inmost ply of the band and
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the dams 51 and flows in the muitiplicity of grooves
formed by the knurling to facilitate the removal of the
band coaxially from the drum.

The axial length of the member 20 is greater than the
axial length of any tire band built thereon and, in partic-
ular, the diameter of the building surface 25 can be
greater or less than the bead diameter of the tire in
which the band is incorporated.

While certain representative embodiments and details
have been shown for the purpose of illustrating the
invention, it will be apparent to those skilled in the art
that various changes and modifications may be made
therein without departing from the spirit or scope of the
invention.

What is claimed is:

1. A tire band building machine including a non-col-
lapstble, cylindrical band building drum; means mount-
ing said drum for rotation about its longitudinal axis;
said drum comprising a rigid cylindrical member hav-
ing an external cylindrical surface of fixed diameter
disposed concentrically of and facing radially out-
wardly of said axis to provide a band building surface
upon which a sheet of tire building stock may be
wrapped and stitched to provide a tire band; said drum
being provided with means for supplying air at super-
atmospheric pressure between said band building sur-
face and a tire band which has been built thereon in-
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cluding a plurality of orifices provided in said member
and opening outwardly of said band building surface;
and means for facilitating removal from said drum, and
in a direction axially of the drum, of a tire band wrapped
about and stitched on said drum, where said removal is
accomplished in part by the supply of air at super-
atmospheric pressure outwardly through said orifices,
said last-mentioned means consisting of said building
surface being provided with a coarse diamond knurling.

2. A tire band building machine as described in claim
1, including means for applying suction to a sheet of tire
building stock in contact with said butlding surface, said
means for applying suction including said orifices in
said member and dam means on said member for in-
creasing the suction effect during the application of
sub-atmospheric air pressure to said orifices, said knurl-
ing being provided on said member over substantially
the entire extent of said building surface other than the
locations occupied by said orifices and dam means.

3. A tire band building machine as described in claim
1, wherein said dam means comprises a plurality of
dams on said member and surrounding said orifices,
each dam extending radially outwardly of said member
a distance equal to the height of the peaks or crests of
said knurling.
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